Appendix C

Graphic Presentation of Changes in Per-Mile
Fuel-Cycle Energy Use and Emissions by
Use of Alternative-Transportation Fuels and
Advanced Vehicle Technologies: Light-Duty

Trucks 1 and Light-Duty Trucks 2

This appendix graphically shows changesin fuel-cycle energy use and emissions by
transportation fuels and advanced vehicle technologies relative to baseline gasoline vehicles.
Changes for passenger cars are presented and discussed in Volume 1 of thisreport. This
appendix presents chartsfor LDT1 and LDT2. The charts are in the following order: near-term
LDT1, near-term LDT2, long-term LDT1, and long-term LDT2.

Acronymes, initialisms, and abbreviations are defined on pages xv—xviii of Volume 1.
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1 Near-Term Technologies



Changes in Total Energy Consumption
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Figure C-1.1 Changes in Fuel-Cycle Total Energy Consumption Relative to GVs Fueled with CG, Light-Duty Trucks 1:

Near-Term Technologies
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Changes in Fossil Energy Consumption
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Figure C-1.2 Changes in Fuel-Cycle Fossil Energy Consumption Relative to GVs Fueled with CG, Light-Duty Trucks 1:

Near-Term Technologies




SL

Changes in Petroleum Consumption
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Figure C-1.3 Changes in Fuel-Cycle Petroleum Consumption Relative to GVs Fueled with CG, Light-Duty Trucks 1:

Near-Term Technologies
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Changes in CO2 and GHG Emissions
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Figure C-1.4 Changes in Fuel-Cycle CO, and GHG Emissions Relative to GVs Fueled with CG, Light-Duty Trucks 1:

Near-Term Technologies




Changes in VOC Emissions

.|OTotal vOC

‘| lUrban VOC |

r

-100% -80% -60% -40%

-20% 0%

20% 40%

GI CIDI HEV: CD

Gl SIDI HEV: FRFG2
GC SIDI HEV: CA mix
EV: CA mix

EV: NE US mix

EV: US mix

E85 FFV: com

E10 GV: com

M85 FFV: NG

Dedi. LPGV: NG
Dedi LPGV: crude
Dedi. CNGV

Bi-fuel CNGV

CiDI: CD

GV: CARFG2, ETBE

GV: FRFG2, MTBE

60%

Figure C-1.5 Changes in Fuel-Cycle VOC Emissions Relative to GVs Fueled with CG, Light-Duty Trucks 1:

Near-Term Technologies
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Changes in CO Emissions
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Figure C-1.6 Changes in Fuel-Cycle CO Emissions Relative to GVs Fueled with CG, Light-Duty Trucks 1:
Near-Term Technologies
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Changes in NOx Emissions
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Figure C-1.7 Changes in Fuel-Cycle NO, Emissions Relative to GVs Fueled with CG, Light-Duty Trucks 1:
Near-Term Technologies
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Changes in PM10 Emissions
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Figure C-1.8 Changes in Fuel-Cycle PM,, Emissions Relative to GVs Fueled with CG, Light-Duty Trucks 1
Near-Term Technologies
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Changes in SOx Emissions
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Figure C-1.9 Changes in Fuel-Cycle SO, Emissions Relative to GVs Fueled with CG, Light-Duty Trucks 1:
Near-Term Technologies
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Changes in Total Energy Consumption

i

-60% -50%

T

-40%

-30% -20%

-10%

0%

T

10%

GI CIDIHEV: CD

Gl SID! HEV: FRFG2
GC SIDI HEV: CA mix
EV: CA mix

EV: NE US mix

EV: US mix

E85 FFV: com

E10 GV: com

M85 FFV: NG

Dedi. LPGV: NG
Dedi LPGV: crude
Dedi. CNGV

Bi-fuel CNGV

CiDI: CD

GV: CARFG2, ETBE

GV: FRFG2, MTBE

20%

Figure C-1.10 Changes in Fuel-Cycle Total Energy Consumption Relative to GVs Fueled with CG, Light-Duty Trucks 2:

Near-Term Technologies




Changes in Fossil Energy Consumption
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Figure C-1.11 Changes in Fuel-Cycle Fossil Energy Use Relative to GVs Fueled with CG, Light-Duty Trucks 2:

Near-Term Technologies
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Changes in Petroleum Consumption
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Figure C-1.12 Changes in Fuel-Cycle Petroleum Consumption Relative to GVs Fueled with CG, Light-Duty Trucks 2:

Near-Term Technologies
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Changes in CO2 and GHG Emissions
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Figure C-1.13 Changes in Fuel-Cycle CO, and GHG Emissions Relative to GVs Fueled with CG, Light-Duty Trucks 2:

Near-Term Technologies
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Figure C-1.14 Changes in Fuel-Cycle VOC Emissions Relative to GVs Fueled with CG, Light-Duty Trucks 2:

Near-Term Technologies
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Changes in CO Emissions
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Figure C-1.15 Changes in Fuel-Cycle CO Emissions Relative to GVs Fueled with CG, Light-Duty Trucks 2:
Near-Term Technologies
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Changes in NOx Emissions
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Figure C-1.16 Changes in Fuel-Cycle NO, Emissions Relative to GVs Fueled with CG, Light-Duty Trucks 2:

Near-Term Technologies




68

Changes in PM10 Emissions
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Figure C-1.17 Changes in Fuel-Cycle PM,, Emissions Relative to GVs Fueled with CG, Light-Duty Trucks 2:

Near-Term Technologies
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Figure C-1.18 Changes in Fuel-Cycle SO, Emissions Relative to GVs Fueled with CG, Light-Duty Trucks 2:

Near-Term Technologies
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Changes in Total Energy Consumption
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Figure C-2.1 Changes in Fuel-Cycle Total Energy Consumption Relative to GVs Fueled with RFG, Light-Duty Trucks 1:

Long-Term Sl and SIDI Vehicles
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Changes in Total Energy Consumption
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Changes in Total Energy Consumption
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Changes in Total Energy Consumption
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Changes in Fossil Energy Consumption
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Figure C-2.5 Changes in Fuel-Cycle Fossil Energy Consumption Relative to GVs Fueled with RFG, Light-Duty Trucks 1:
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Changes in Fossil Energy Consumption
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Figure C-2.6 Changes in Fuel-Cycle Fossil Energy Use Relative to GVs Fuel i
Long-Term Sl and SIDI Hybrid Electric Vehicles » ec with RIFG, Light-Duty Trucks 1:
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Changes in Fossil Energy Consumption
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Figure C-2.7 Changes in Fuel-Cycle Fossil Energy Use Relative to GVs Fueled with RFG, Light-Duty Trucks 1:

Long-Term CIDI Vehicles and CIDI Hybrid Electric Vehicles
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Changes in Fossil Energy Consumption
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Figure C-2.8 Changes in Fuel-Cycle Fossil Energy Consumption Relative to GVs Fueled with RFG, Light-Duty Trucks 1:

Long-Term Electric Vehicles and Fuel-Celi Vehicles
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Changes in Petroleum Consumption

Dedi. EtOH SIDI: ES0, HB
Dedi. EtOH SIDI: E90, WB
Dedi EtOH SIDI: E90, com

-100%

-90%

-80%

-70%

-60% -50% -40% -30% -20%

-10%

Dedi. MeOH SIDI: M90, LFG

Dedi. MeOH SID!: M90, FG

Dedi

. MeOH SIDI: M90, NG

SIDI: CARFG2, ETBE

SIDI: FRFG2, MTBE

Dedi. EtOHV: E90, HB

Dedi. EtOHV: E90, WB

Dedi. EtOHV: E90, com

Dedi
Dedi

. MeOHV: M90, LFG
. MeOHV: M90, FG

Dedi. MeOHV: M90, NG

Dedi. LPGV: NG

Dedi. LPGV: crude

Dedi. LNGV

Dedi. CNGV

Figure C-2.9 Changes in Fuel-Cycle Petroleum Use Relative to GVs Fueled with RFG, Light-Duty Trucks 1:

Long-Term Sl and SIDI Vehicles
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Figure C-2.12 Changes in Fuel-Cycle Petroleum Consumption Relative to GVs Fueled with RFG, Light-Duty Trucks 1:
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Changes in CO2 and GHG Emissions

: ——— I D E1OH SIDI: E90, HB
; ; .—-— Dedi. E1OH SIDI: E90, WB
1 I ] j | ,——-— Dedi EtOH SIDI: E90, com
w Dedi. MeOH SIDI: M90, LFG
.—— Dedi. MeOH SIDI: M0, FG
‘ ‘ ‘ - Dedi. MeOH SIDI: M90, NG

SIDI: CARFG2, ETBE

SIDI: FRFG2, MTBE

Dedi. EXOHV: E90, HB

: ‘ ,_— Dedi. EtOHV: E90, WB

1 | ,—ﬁ Dedi. EtOHV: ES0, com
— Dedi. MeGHV: M0, LFG
I r— Dedi. MeOHV: M90, FG

Dedi. MeOHV: M90, NG

Dedi. LPGV: NG
Dedi. LPGV: crude
Dedi. LNGV

Dedi. CNGV

. n ;
. .
+ + t t u t t

1

-160% -140% -120% -100% -80% -60% -40% -20% 0%
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Figure C-2.14 Changes in Fuel-Cycle CO, and GHG Emissions Relative to GVs Fueled with RFG, Light-Duty Trucks 1:

Long-Term Sl and SIDI Hybrid Electric Vehicles
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Figure C-2.15 Changes in Fuel-Cycle CO, and GHG Emissions Relative to GVs Fueled with RFG, Light-Duty Trucks 1:

Long-Term CIDI Vehicles and CIDI Hybrid Electric Vehicles
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Figure C-2.16 Changes in Fuel-Cycle CO, and GHG Emissions Relative to GVs Fueled with RFG, Light-Duty Trucks 1:
Long-Term Electric Vehicles and Fuel-Cell Vehicles
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Figure C-2.17 Changes in Fuel-Cycle VOC Emissions Relative to GVs Fueled with RFG, Light-Duty Trucks 1:

Long-Term Sl and SIDI Vehicles
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Figure C-2.18 Changes in Fuel-Cycle VOC Emissions Relative to GVs Fueled with RFG, Light-Duty Trucks 1:

Long-Term Sl and SIDI Hybrid Electric Vehicles
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Figure C-2.19 Changes in Fuel-Cycle VOC Emissions Relative to GVs Fueled with RFG, Light-Duty Trucks 1:

Long-Term CIDI Vehicles and CIDI Hybrid Electric Vehicles
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Figure C-2.20 Changes in Fuel-Cycle VOC Emissions Relative to GVs Fueled with RFG, Light-Duty Trucks 1:
Long-Term Electric Vehicles and Fuel-Cell Vehicles
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Figure C-2.21 Changes in Fuel-Cycle CO Emissions Relative to GVs Fueled with RFG, Light- :
Long-Term Sl and SIDI Vehicles G, Light-Duty Trucks 1:
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Figure C-2.22 Changes in Fuel-Cycle CO Emissions Relative to GVs Fueled with RFG, Light-Duty Trucks 1:

Long-Term Sl and SIDI Hybrid Electric Vehicles

ell




148!

Changes in CO Emissions

_ GC CID! HEVs: BD20, US mix

GC CID! HEVs: FT50, FG, US mix

GC CIDI HEVs: FT50, NG, US mix

!

GC CIDI HEVs: DME, FG, US mix

GC CIDI HEVs: DME, NG, US mix

GC CIDI HEVs: RFD, CA mix

GC CIDI HEVs: RFD, US mix

Gl CIDI HEVs: BD20

G| CIDI HEVs: FT50, FG
Gl CIDI HEVs: FT50, NG

. |MUrban CO

' (OTotal CO Gl CIDI HEVs: DME, FG

Gl CIDI HEVs: DME, NG
Gi CIDI HEVs: RFD
CIDI: BD20

CIDI: FT50, FG

CIDI: FT50, NG

CIDI: DME, FG

CIDi: DME, NG

CIDI: RFD

1 0ol Onlf

T T T

-30% -25% -20% -16% -10% -5% 0% 5% 10% 15% 20%

Figure C-2.23 Changes in Fuel-Cycle CO Emissions Relative to GVs Fueled with RFG, Light-D :
Long-Term CiIDI Vehicles and CIDI Hybrid Electric Vehicles -9 uty Trucks
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Figure C-2.24 Changes in Fuel-Cycle CO Emissions Relative to GVs Fueled with RFG, Light- :
Long-Term Electric Vehicles and Fuel-Cell Vehicles - Light-Duty Trucks 1:
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Figure C-2.25 Changes in Fuel-Cycle NO, Emissions Relative to GVs Fueled with RFG, Light-Duty Trucks 1:

Long-Term Sl and SIDI Vehicles
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Figure C-2.26 Changes in Fuel-Cycle NO, Emissions Relative to GVs Fueled with RFG, Light-Duty Trucks 1:

Long-Term Sl and SIDI Hybrid Electric Vehicles
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Figure C-2.27 Changes in Fuel-Cycle NO, Emissions Relative to GVs Fueled with RFG, Li
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Figure C-2.28 Changes in Fuel-Cycle NO, Emissions Relative to GVs Fueled with RFG, Light-Duty Trucks 1:

Long-Term Electric Vehicles and Fuel-Cell Vehicles
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Figure C-2.29 Changes in Fuel-Cycle PM,,Emissions Relative to GVs Fueled with RFG, Light-Duty Trucks 1:

Long-Term Sl and SIDI Vehicles
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Figure C-2.30 Changes in Fuel-Cycle PM,, Emissions Relative to GVs Fueled with RFG, Light-Duty Trucks 1:

Long-Term SI and SIDI Hybrid Electric Vehicles
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Figure C-2.31 Changes in Fuel-Cycle PM,, Emissions Relative to GVs Fueled wi i
) ith RFG, Light- :
Long-Term CIDI Vehicles and CIDI Hybrid Electric Vehicles lght-Duty Trucks 1:
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Figure C-2.32 Changes in Fuel-Cycle PM,, Emissions Relative to GVs Fueled with RFG, Light-Duty Trucks 1:

Long-Term Electric Vehicles and Fuel-Cell Vehicles
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Figure C-2.33 Changes in Fuel-Cycle SO, Emissions Relative to GVs Fueled with R - :
Long-Term SI and SIDI Vehicles " FG, Light-Duty Trucks
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Figure C-2.34 Changes in Fuel-Cycle SO, Emissions Relative to GVs Fueled with R ight- :
Long-Term Sl and SIDI Hybrid Electric Vefhicles FG, Light-Duty Trucks 1:
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Figure C-2.35 Changes in Fuel-Cycle SO, Emissions Relative to GVs Fueled with RFG, Li
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Figure C-2.36 Changes in Fuel-Cycle SO, Emissions Relative to GVs Fueled with RFG, Light-Duty Trucks 1:

Long-Term Electric Vehicles and Fuel-Cell Vehicles
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Figure C-2.37 Changes in Fuel-Cycle Total Energy Consumption Relative t i i
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Figure C-2.38 Changes in Fuel-Cycle Total Energy Consumption Relative to GVs F i i
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Long-Term Sl and SIDI Hybrid Electric Vehicles g ueled with RFG, Light-Duty Trucks 2:
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Figure C-2.39 Changes in Fuel-Cycle Total Energy Consumption Relative to GVs Fueled wi i
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Long-Term CIDI Vehicles and CIDI Hybrid Electric Vehicles G Light-Duty Trucks 2
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Figure C-2.40 Changes in Fuel-Cycle Total Energy Consumption Relative to GVs Fueled with RFG, Light-Duty Trucks 2:
Long-Term Electric Vehicles and Fuel-Cell Vehicles
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Figure C-2.41 Changes in Fuel-Cycle Fossil Energy Consumption Relative to GVs Fueled with RFG, Light-Duty Trucks 2:

Long-Term Si and SIDI Vehicles
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Figure C-2.42 Changes in Fuel-Cycle Fossil Energy Consumption Relative t i i
Long-Term Sl and SIDI Hybrid Electric Vehicles P oGV Fueled With RFG, Light-Duty Trucks 2:
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Figure C-2.43 Changes in Fuel-Cycle Fossil Energy Consumption Relative to GVs Fueled with RFG, Light-Duty Trucks 2:

Long-Term CIDI Vehicles and CIDI Hybrid Electric Vehicles
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Figure C-2.44 Changes in Fuel-Cycle Fossil Energy Consumption Relative to GVs Fueled with RFG, Light-Duty Trucks 2:

Long-Term Electric Vehicles and Fuel-Cell Vehicles
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Figure C-2.45 Changes in Fuel-Cycle Petroleum Consumption Relative to GVs Fueled with RFG, Light-Duty Trucks 2:

Long-Term Sl and SIDI Vehicles
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Figure C-2.46 Changes in Fuel-Cycle Petroleum Consumption Relative to GV i i
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Long-Term Sl and SIDI Hybrid Electric Vehicles ueled with RFG, Light-Duty Trucks 2:
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Figure C-2.47 Changes in Fuel-Cycle Petroleum Consumption Relative to GVs Fueled with RFG, Light-Duty Trucks 2:

Long-Term CIDI Vehicles and CIDI Hybrid Electric Vehicles
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Figure C-2.48 Changes in Fuel-Cycle Petroleum Consumption Relative to GVs Fueled with RFG, Light-Duty Trucks 2:

Long-Term Electric Vehicles and Fuel-Cell Vehicles
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Figure C-2.49 Changes in Fuel-Cycle CO, and GHG Emissions Relative to GVs Fuel i ight- :
oo S5 e SiDf Vehloits 2 s Fueled with RFG, Light-Duty Trucks 2:
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Figure C-2.50 Changes in Fuel-Cycle CO, and GHG Emissions Relative to GVs Fueled with RFG, Light-Duty Trucks 2:

Long-Term Sl and SIDI Hybrid Electric Vehicles
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Figure C-2.51 Changes in Fuel-Cycle CO, and GHG Emissions Relative to GVs Fueled with RFG, Light-Duty Trucks 2:

Long-Term CIDI Vehicles and CIDI Hybrid Electric Vehicles
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Figure C-2.52 Changes in Fuel-Cycle CO, and GHG Emissions Relative to GVs Fueled with RFG, Light-Duty Trucks 2:
Long-Term Electric Vehicles and Fuel-Cell Vehicles
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Figure C-2.53 Changes in Fuel-Cycle VOC Emissions Relative to GVs Fueled with RFG, Light-Duty Trucks 2:

Long-Term Sl and SIDI Vehicles
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Figure C-2.55 Changes in Fuel-Cycle VOC Emissions Relative to GVs Fueled with RFG, Light-Duty Trucks 2:

Long-Term CIDI Vehicles and CIDI Hybrid Electric Vehicles
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Figure C-2.56 Changes in Fuel-Cycle VOC Emissions Relative to GVs Fueled with RFG, Light-Duty Trucks 2:
Long-Term Electric Vehicles and Fuel-Cell Vehicles
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Figure C-2.57 Changes in Fuel-Cycle CO Emissions Relative to GVs Fueled with ight- :
Long-Term Sl and SIDI Vehicles ed with RFG, Light-Duty Trucks :
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Figure C-2.58 Changes in Fuel-Cycle CO Emissions Relative to GVs Fueled with RFG, Light-Duty Trucks 2:

Long-Term Sl and SIDI Hybrid Electric Vehicles
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Figure C-2.59 Changes in Fuel-Cycle CO Emissions Relative to GVs Fueled wi i
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Figure C-2.60 Changes in Fuel-Cycle CO Emissions Relative to GVs Fueled with RFG, Light-Duty Trucks 2:
Long-Term Electric Vehicles and Fuel-Cell Vehicles




(49!

Changes in NOx Emissions

= ‘ Dedi
Dedi

Dedi

‘ Z % i l I I l i i I I Dedi
¢ ‘ ‘ . ‘ ‘ . Z Z l I Dedi

BUrban NOx |,

OTotal NOx Dedi

Dedi

Dedi
Dedi

Dedi
Dedi
Dedi

u) | | | | | | Dedi
Dedi

T T

-80% -60% -40% -20% 0% 20% 40% 60% 80% 100% 120% 140% 160% 180%

T T T T T T T

200%

E e Dedi
I ? ﬁ SiDI:
: S SiD:
e
| R — -

. EtOH SIDI: E90, HB

. EtOH SIDI: E90, WB
EtOH SIDI: E9O, corn

. MeOH SIDI: M90, LFG

. MeOH SIDI: M90, FG

. MeOH SIDI: M90, NG
CARFG2, ETBE
FRFG2, MTBE

. EtOHV: £90, HB

. EtOHV: E90, WB

. EtOHV: E90, com

. MeOHV: M90, LFG

. MeOHV: M0, FG

. MeOHV: M90, NG

.LPGV: NG

. LPGV: crude

.LNGV

.CNGV

Figure C-2.61 Changes in Fuel-Cycle NO, Emissions Relative to GVs Fueled with RFG, Light-Duty Trucks 2:

Long-Term Sl and SIDI Vehicles
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Figure C-2.62 Changes in Fuel-Cycle NO, Emissions Relative to GVs Fueled with RF i :
Long-Term Sl and SIDI Hybrid Electric Vexhicles I G, Light-Duty Trucks 2
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Figure C-2.63 Changes in Fuel-Cycle NO, Emissions Relative to GVs Fueled wi i
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Figure C-2.64 Changes in Fuel-Cycle NO, Emissions Relative to GVs Fueled with RFG, Light-Duty Trucks 2:

Long-Term Electric Vehicles and Fuel-Cell Vehicles
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Figure C-2.65 Changes in Fuel-Cycle PM,, Emissions Relative to GVs Fueled with RFG, Light-Duty Trucks 2:
Long-Term S| and SIDI Vehicles
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Figure C-2.66 Changes in Fuel-Cycle PM,, Emissions Relative to GVs Fueled with RFG, Light-Duty Trucks 2:

Long-Term Sl and SIDI Hybrid Electric Vehicles
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Figure C-2.67 Changes in Fuel-Cycle PM,, Emissions Relative to GVs Fueled with RFG, Light-Duty Trucks 2:

Long-Term CIDI Vehicles and CIDI Hybrid Electric Vehicles
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Figure C-2.68 Changes in Fuel-Cycle PM;, Emissions Relative to GVs Fueled with RFG, Light-Duty Trucks 2:

Long-Term Electric Vehicles and Fuel-Cell Vehicles
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Figure C-2.69 Changes in Fuel-Cycle SO, Emissions Relative to GVs Fueled with RFG, Light-Duty Trucks 2:

Long-Term Sl and SIDI Vehicles
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Figure C-2.70 Changes in Fuel-Cycle SO, Emissions Relative to GVs Fueled with RFG, Light-Duty Trucks 2:

Long-Term Sl and SIDI Hybrid Electric Vehicles
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Figure C-2.71 Changes in Fuel-Cycle SO, Emissions Relative to GVs Fueled with RFG, Li
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